Ethics is one of the main pillars in the development of science. We performed a JoinPoint regression analysis to analyze the trends of ethical issue research over the past half century. The question is whether ethical issues are neglected despite their importance in modern research. METHOD: PubMed electronic library was used to retrieve publications of all fields and ethical issues. JoinPoint regression analysis was used to identify the significant time trends of publications of all fields and ethical issues, as well as the proportion of publications on ethical issues to all fields over the past half century. Annual percent changes (APC) were computed with their 95% confidence intervals, and a p-value < 0.05 was considered statistically significant. RESULTS: We found that publications of ethical issues increased during the period of 1965-1996 but slightly fell in recent years (from 1996 to 2013). When comparing the absolute number of ethics related articles (APEI) to all publications of all fields (APAF) on PubMed, the results showed that the proportion of APEI to APAF statistically increased during the periods of 1965-1974, 1974-1986, and 1986-1993, with APCs of 11.0, 2.1, and 8.8, respectively. However, the trend has gradually dropped since 1993 and shown a marked decrease from 2002 to 2013 with an annual percent change of -7.4%. CONCLUSIONS: Scientific productivity in ethical issues research on over the past half century rapidly increased during the first 30-year period but has recently been in decline. Since ethics is an important aspect of scientific research, we suggest that greater attention is needed in order to emphasize the role of ethics in modern research.
INTRODUCTION
Ethics is "concerned with moral principles, values and standards of conduct" [1] and has become indispensable for conducting a sound research, both qualitative and quantitative. Many codes and principles of ethics have been established to ensure the safety and privacy of research participants. In the 5 th century, Formula Comitis Archiatrorum, the earliest known code of medical ethics, was written [2] . The Ethical Principles of Psychologists and the Code of Conduct of the American Psychological Association, published in 2002, are statements on ethical issues for psychologists [3] . A Code of Ethics for Public Health was also released by the American Journal of Public Health in 2002, identifying the "distinctive elements of public health and the ethical principles that follow from or respond to those elements" [4] . These codes and principles aim to provide basic guidelines for researchers to conduct research without harming participants.
Despite the numerous ethical codes and principles published worldwide, ethical issues in research have become even more complicated [5] [6] [7] [8] [9] [10] . Many studies, especially those that involve human subjects, have to deal with ethical challenges, which might slow or even stop the re-seach [11, 12] . Consequently, more research involving ethical issues, particularly in clinical trials, needs to be conducted in this century. "The impact of clinical trials not only extends to the individual patient by establishing a broader selection of effective therapies, but also to society as a whole" [13] . The more ethical issues arise in clinical trials, the more research is needed to address these issues.
In this study, we looked at whether ethical issues have recently been neglected despite their its importance in modern science. The idea was derived from our observation that while publications of all fields are increasing considerably, the number of publications of ethical issues has not shown a corresponding trend. Through this study, we aim to confirm this observation and thus to promote more attention regarding ethical issues in research.
MATERIALS AND METHODS

Study design
According to the PubMed MeSH Database, MeSH terms are the main tool for searching life sciences and biomedical references. Many scientific articles on bibliometrics have used MeSH terms as the principle method to collect raw data [14] [15] [16] [17] . We performed a search strategy on the PubMed electronic library (http://www.ncbi.nlm. nih.gov/PubMed) and retrieved all publications of all fields (APAF) each year using the search term '"all"[sb]'. All publications of ethical issue (APEI) were found using the MeSH term '"Ethics" [Mesh] '. There was no restriction on text availability, publication dates, or species.
The period of the retrieved APAF and APEI results were 1809-2015 and 1945-2014, respectively. The adoption of the Declaration of Helsinki (1964) heralded a new era of ethics. Therefore, we confinded our publication trend analysis to the period from 1965 to 2013 (Table 1) . Thereafter, we also analyzed the relative publication numbers (proportion of APEI and APAF) to determine whether research related to ethical issues has been neglected.
Analyses
The annual percent change (APC) is used as a parameter to measure trends in diseases, mortality rate, and number of publications over time in medical research [18] [19] [20] [21] . It is a simple and effective tool to compare the rate of changes at different time intervals. The APC from year t to year (t + 1) can be described by the following equation:
ln(R) is the natural logarithm of the rate in year t [22] calculated by the following equation: ln R = at + b
All statistical analyses were performed using the help of JoinPoint Regression Program version 4.1.0 [23] . The details of this model is established by Kim HJ et al [24] . Briefly, we assigned the year of publication as an independent variable and the number of publications and relative publication number as dependent variables. APAF and APEI were set at "count" type while the proportion of APEI and APAF were set at "proportion". Also, log transformation was used for all analyses. At weighted least squares, we selected the "Constant Variance" option. Thus, in the "advanced" tab, we chose "grid-search" option with "fit an uncorrelated errors model" and used "Permutation test" option to evaluate the accurate number of join points [25] .
Regarding the range of years, a P-value smaller than 0.05 was considered a significant change in trend.
RESULTS AND DISCUSSION
As expected, the number of publications, in general, showed an exponential increase over the past half century ( Table 2) . APAF steadily and continuously increased during the 1965-2013 period ( Fig. 2A) , and the highest APC was seen during the last three years (APC = 8.25%, 95% CI: 4.3-12.3) . Similarly, the APEI showed a significant increasing trend from 1965 to 1995 (Fig. 2B) . However, a decline in the trend of APEI was seen from 1996 to 2013 (APC = −0.99%, 95% CI: −1.7-−0.3, P < 0.05).
The proportion of APEI to total publications was relatively low (mean = 0.54%) with two opposing trends. (Fig. 3) .
In August 1947, the "Nuremberg Code" was adopted under the title of "permissible medical experiments" "in order to satisfy moral, ethical and legal concepts" for experiments involving human subjects [26] . Subsequently, many declarations regarding ethical issues in research were published, such as the Declaration of Geneva (1948) [27] [28] [29] . These declarations put proper emphasis on ethical issues, thus encouraging researchers to focus more attention on the subject. This explains the upward trend in the absolute number and relative number of publications related to ethical issues in the twentieth century (Fig. 2B, and 3) . However, the decreasing proportion of publications in ethical issues compared to all publications over the last twenty-one years is likely due to the saturated level of research regarding ethical issues or an inadequate interest during the period.
This study aims to promote interest among researchers in ethical issues and their application in conducting clinical trials of ethics. This will eventually help clinical Table 2 . Joinpoint regression analysis from 1965 to 2013. Trend of publication numbers in all fields (APAF) and ethical issues (APEI) over the past half century. The annual percent change (APC) was computed using Joinpoint regression analysis. Symbol "^" indicates a significant difference from zero at P value < 0.05. Fig. 3 . Trend of the proportion of APEI to APAF over the past half century. The annual percent change (APC) was computed using Joinpoint regression analysis. Symbol "^" indicates a significant difference from zero at P value < 0.05.
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Tropical Medicine and Health Vol.42 No. 3, 2014 practitioners to adopt a more appropriate attitude in their career. The relationship between doctors and patients, and between researchers and participants, can also be expected to improve when more research regarding ethics is conducted [30] [31] [32] . A good example is informed consent. There is no doubt that informed consent has become a vital role in conducting clinical trials. However, the comprehension of participants on the process of informed consent in research remains poor [33] . If researchers do not pay proper attention to participants' understanding regarding the informed consent process, resistance or disagreement might occur later. Nevertheless, only a few systematic reviews and meta-analyses regarding informed consent have been conducted to date. This is a considerable deficiency and shows that there are still ethical issues requiring the attention of researchers. This study analyzes ethical issues in all subjects and so it does not provide a specific evaluation of any field. The database source of the research also completely depends on the selection and categorization of publications on PubMed, which may cause possible bias. Another limitation is that our study did not limit the fields of publications during the analyzed period, so the increase of ethics publications might be due to the appearance of new fields involving ethical issues rather than the increase of publications in each field.
CONCLUSION
Our results showed that the amount of research on ethical issues has been decreasing in recent years. This trend suggests that ethical issues are a grave concern in recent research despite theirs vital importance in the research process of any field as mentioned above. Ethics has a more and more significant role to play in modern research in order to ensure legality and safety, especially in the twentieth century-the splendid age of scientific research [34] [35] [36] [37] . We urge that researchers to be more concerned with conducting ethics-related research in the coming years, so that ethics can gain its rightful place in modern research in all fields of life sciences, especially those involving human subjects.
